Introduction
============

Generalized peritonitis is a common surgical emergency in developing countries \[[@B1]\]. Despite advances in surgical techniques, good antimicrobial therapy and intensive care support, it carries high morbidity and mortality while its management remains difficult and complex \[[@B2]\]. Peritonitis can be classified as primary, secondary or tertiary, depending upon the source of microbial contamination. Primary peritonitis is secondary to extra-peritoneal sources, the infection spreading mainly through haematogenous dissemination without visceral perforation. Secondary peritonitis, on the other hand, is caused by resident flora of the gastrointestinal or urogenital tracts, the organisms reaching peritoneum secondary to a mechanical break. Non-responding secondary peritonitis either due to failure of the host inflammatory response or overwhelming super infection leads to tertiary peritonitis \[[@B3]\].

Peritonitis, if not treated promptly, can lead to multisystem organ failure and death \[[@B4],[@B5]\].

Current surgical treatment options include primary double-layered closure \[[@B6]\], segmental resection and anastomosis \[[@B7]\] and primary ileostomy \[[@B8],[@B9]\].

This study aims to identify the causes, bacteriology and outcomes of different surgical methods for secondary peritonitis at Liaquat University Hospital.

Material and methods
====================

This retrospective study was conducted in Surgical Emergency Unit-I, Liaquat University Hospital, Hyderabad, Sindh, Pakistan over a period of two years from July 2008 to June 2010. Three hundred and eleven patients with acute abdomen, admitted through Accident and Emergency (A&E) Department were included in this study. The symptoms included abdominal pain, distension, vomiting and absolute constipation, dehydration and shock with an average of 3.5 days elapsing between onset of first symptom and admission to hospital. Based on history and physical examination, a provisional diagnosis of intestinal perforation was made which was confirmed by investigations including X-ray chest for pneumoperitoneum and abdominal X-ray for air fluid levels. All patients were resuscitated after passage of two 16-gauge cannulas, nasogastric tube and Foley\'s catheter. All patients received 2-3 l of Ringer\'s lactate and third generation cephalosporins (ceftriaxone) and quinolones (moxifloxacin), the later given in the last one year of study. With the confirmation of the initial diagnosis of intestinal perforation, emergency laparotomy was performed in all 311 patients. Perforations in the gastrointestinal tract were treated either with primary double-layered closure, segmental resection and anastomosis or loop ileostomy, depending upon the operative findings and general status of the patients. Peritoneal fluid was sent for culture and sensitivity in all patients. The peritoneal cavity was irrigated with an average of 2 l of warm normal saline and drains were left in abdomen and wound was closed either as mass closure or in layers depending upon the operator\'s choice. Patients were monitored post-operatively for recovery and early detection and management of complications.

Alvarado scoring was routinely done in our series in patients suspected to have peritonitis secondary to perforated appendicitis.

The study was given an approval by the institutional Ethical Review Committee (ERC).

Results
=======

Three hundred and eleven patients with diagnosis of acute abdomen were included in this study. There were 239 (77%) males and 72 (23%) females. The age ranged from 18 to 75 years with the maximum incidence (89%) in the third decade. Presenting symptoms included abdominal pain (97%), abdominal distension (91%), absolute constipation (80%) and vomiting (58%). All patients (100%) presented with dehydration and shock. Abdominal tenderness and rigidity were present 85 and 83% of the patients respectively. Various investigative findings are depicted in Table [1](#T1){ref-type="table"}.

###### 

Abnormalities on the initial investigations

  Investigations                        n = 311
  ------------------------------------- -----------
  Hyponatraemia(Na \< 130 mEq/L)        173 (56%)
  Hypokalemia(K \< 2.7 mEq/L)           139 (45%)
  Blood Urea Nitrogen(\> 167 mg/dl)     104 (33%)
  Serum Creatinine(\< 1.7 mg/dl)        82 (26%)
  Pneumoperitoneum on Chest X-Ray       164 (53%)
  Air fluid levels on abdominal X-Ray   90 (29%)

All 311 patients underwent emergency laparotomy. In 182 (58%) cases, ileal perforation was the underlying cause for peritonitis. The second most common site of perforation was gastroduodenum, found in 56 (18%) patients. Other sites of perforation are shown in Table [2](#T2){ref-type="table"}. The aetiology of perforations in 311 patients is depicted in Table [3](#T3){ref-type="table"}.

###### 

Site of perforation

  Site of perforation   n = 311
  --------------------- ------------
  Gastroduodenal        56 (18%)
   - Duodenal           37 (11.9%)
   - Gastic             19 (6.1%)
  Jejunal               07 (2%)
  Ileal                 182 (59%)
  Appendicular          47 (15%)
  Colonic               19 (6%)

###### 

Aetiology of perforation

  -----------------------------------
  Aetiology             (n = 311)
  --------------------- -------------
  Typhoid               134 (43%)

  Acid peptic disease   56 (18%)

  Appendicular          47 (15%)

  Tuberculosis          43 (13.8%)

  Trauma                20 (6.4%)

  Malignancy\           11 (3.53%)\
  Ileocaecal\           02 (0.64%)\
  Large bowel           09 (2.9%)
  -----------------------------------

Two hundred and three (65%) cases were found to have generalized peritonitis while the remaining (35%) had localized peritonitis. Faecal exudate was seen in 243 (78%) patients while 68 (22%) cases had either clear or purulent exudate. The most commonly performed procedure in our series was ileostomy which was carried out in 81 (26%) patients, followed by simple closure in 73 (23%) patients. Other surgical procedures performed are depicted in Table [4](#T4){ref-type="table"}. Postoperative complications were encountered in 143 (46%), cases (Table [5](#T5){ref-type="table"}) especially in patients presenting late. The mean hospital stay ranged from 14 to 56 days. The morbidity and mortality in this series were 48.5 and 16.7%, respectively.

###### 

Surgical procedure performed

  Surgical procedure                          (n = 311)
  ------------------------------------------- -----------
  Ileostomy                                   81 (26%)
  Simple closure                              73 (24%)
  Closure with Graham\'s patch (Omentopexy)   56 (18%)
  Appendicectomy                              47 (15%)
  Resection and anastomosis                   28 (9%)
  Stricturoplasty                             9 (3%)
  Colostomy                                   17 (5%)

###### 

Post operative complications

  Complications                     (n = 311)
  --------------------------------- -------------
  Abdominal collection              13 (4.1%)
  Wound infection                   32 (10.2%)
  Electrolyte imbalance             21 (6.7%)
  Septicemia                        33 (10.6%)
  Burst abdomen                     14 (4.5%)
  Faecal fistula                    19 (6.1%)
  Ileostomy related complications   11 (3.5%)
  Overall morbidity                 151 (48.5%)
  Mortality                         52 (16.7%)

Discussion
==========

Generalized peritonitis is a frequently encountered emergency and remains a significant cause of morbidity and mortality which usually requires emergency surgery \[[@B10]\]. Worldwide there is a predominance of males presenting with this life-threatening disease \[[@B11],[@B12]\]; our series also shows a similar trend, with a male to female ratio of 3.3:1.

Early diagnosis and treatment leads to improved results in terms of mortality. Majority of patients in our series presented late with the time interval between the onset of symptoms and admission varying from 12 hours to up to 6 days with an average of 3.5 days. Delay in seeking treatment associated with other factors such as malnourishment and impaired immunity was one of the major reasons for high mortality and morbidity in our series. Kaur N et al., in their study also attribute delay seeking surgical treatment as an important cause for high morbidity \[[@B13]\].

The diagnosis of the patients with peritonitis is clinical; all patients in our series presented with abdominal pain. The pain was sharp, insidious, constant and intense, and was aggravated with movements. Other symptoms included anorexia, nausea, vomiting, absolute constipation and abdominal distension. Langell JT and Mulvihill SJ report similar symptoms in their study \[[@B10]\].

Investigations in patients with peritonitis have dubious reliability. Only 164 (52.7%) patients in this series had evidence of pneumoperitoneum on x-ray chest. This corresponds well with another study, which reports pneumoperitoneum in 50% of cases with peritonitis \[[@B14]\]. Similarly, only 28.9% cases showed air fluid levels on x-ray abdomen.

In our study, distal gastrointestinal tract was the common site of perforation and was seen in 182 (58.5%) patients. This is corroborated by similar study by Quereshi AM \[[@B15]\] and Dorairajan LN \[[@B2]\] who report majority of perforations involving distal gastrointestinal tract such as ileum.

In our study, the most common cause of secondary peritonitis due to gastrointestinal tract perforation was typhoid which was found in 134(43%) cases; this was followed by peptic ulcer disease in 56(18%) cases. Duodenal perforation was more common (11.9%) compared to gastric perforation (6.1%). Chaterjee H too reported typhoid as the commonest cause of perforations in two separate studies \[[@B16],[@B17]\].

We performed primary closure of the perforation in patients with typhoid peritonitis who were clinically stable and had minimal soling of the abdominal cavity. We selectively performed primary closure with proximal ileostomy in all other patients who presented late and had faecal contamination of peritoneal cavity, friable and gut and/or poor clinical condition, this is also supported by other studies \[[@B18]-[@B22]\].

Acid peptic disease was the second commonest cause of secondary peritonitis in our study being found in 56(18%) cases. These perforations were found either along the first part of the duodenum anteriorly (11.9%) or in the pylorus of the stomach (6.1%). These patients presented with the classical signs and symptoms of peritonitis, and required early surgery for a favourable outcome. We found that in such cases, closure of the perforation using a Graham\'s omental patch was a simple and safe procedure with low mortality, as supported by Subramanyam SG \[[@B23]\].

Dandpat MC studied 340 cases of Gastrointestinal perforations and found that 22(6.4%) patients developed secondary peritonitis secondary to perforated appendix \[[@B24]\]. However, in our series, secondary peritonitis due to appendicular perforations was the underlying cause in 47 (15%) of patients. Afridi SP had reported that the patients who developed secondary peritonitis due to perforated appendix present with the typical history of pain starting in the periumbilical region than shift to the right iliac fossa, or originated directly in the right iliac fossa and then spread to all over the abdomen \[[@B25]\]. We also observed that most of the patients with appendicular perforation presented in the similar manner. The patients with perforated appendix belonged to young age group.

Primary intestinal tuberculosis is uncommon in the west \[[@B26]\] but is still common in developing countries like Pakistan \[[@B27]\]. In our study, the clinical picture of the patients presenting with tuberculous perforation included symptoms such as abdominal pain, fever with night sweats and weight loss. Eighteen (5%) patients had history of subacute intestinal obstruction. Radiologic images revealed evidence of tuberculosis in 11(3.5%) patients. 19 (6%) of patients presented with peritonitis during the course of anti tuberculosis treatment. The commonest sites of involvement were terminal ileum and ileocaecal region though, multiple sites were also commonly found. Management of these patients included resection anastomosis of small gut, repair of perforation with ileoileal or ileo-transverse bypass, primary repair of perforation, stricturoplasty and right hemicolectomy. Biopsies were taken for histopathological examination from the edge of the perforation, omentum and mesenteric lymph nodes which proved the diagnosis of tuberculosis. Similar observations are reported by Akgun Y \[[@B28]\] and Serf R \[[@B29]\]. 11 cases of malignancy were found in our study. The majority of malignancies (9 cases) involved the large bowel, while 2 cases showed involvement of ileocaecal junction. All carcinomas were identified as adenocarcinomas on histopathology.

Surgical treatment of secondary peritonitis is highly demanding. Some authors have adopted laparoscopy as preferred surgical approach for the management of secondary peritonitis \[[@B30]\]. Laparoscopy is an emerging facility and in emergency setup, it is still in its infancy, being performed in only a few medical institutions of Pakistan. Due to the non-availability of laparoscopy in our emergency setup during the study period, no patient was treated laparoscopically.

In our study, postoperative complications included wound infection (28%), septicaemia (20%) and electrolyte imbalance (7%). However, postoperative complication in secondary peritonitis reported by Jhobta RS \[[@B10]\] are respiratory tract infections (28%), wound infection (25%), septicaemia (18%) and dyselectrolaemia (17%). Kim et al. \[[@B31]\] in their study report mortality rate of 9.9%. This is related to the delayed presentation of the patient to a definitive care hospital. In our study mortality rate was 16.7%. The high mortality in our setup could be attributed to the fact that this hospital caters to patients from far flung rural areas of the province. Illiteracy, low socio-economic status, improper infrastructure including inadequate transport and delayed referral to tertiary care hospital by the general practitioners are some of the reasons for these patients coming late to our medical facility.

Conclusion
==========

The presentation of secondary peritonitis in Pakistan continues to be different from its western counterpart. The In majority of cases the presentation to the hospital was late with well established generalized peritonitis with purulent/fecal contamination and varying degree of septicemia. Good pre-operation assessment and early management will decrease the morbidity, mortality and complications of secondary peritonitis.
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